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Table S1: Values of the range-split pa-
rameter γ (Bohr−1) used for each exci-
plex in tuned versions of the LC-BLYP
functional.
Functional (BN)∗ (BA)∗ (NA)∗ (NN)∗ La (NN)∗ Lb
LC-BLYP-TM 0.27 0.24 0.24 0.27 0.27
LC-BLYP-TD, r = r0 0.24 0.22 0.20 0.22 0.22
LC-BLYP-TD, r = 10 A˚ 0.27 0.23 0.23 – –
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Figure S1: Numbering scheme for acene C atoms.
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Figure S2: S1 exciplex binding curves obtained using the B3LYP, B2PLYP, and BHandHLYP
functionals with no empirical dispersion correction applied.
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Table S2: Bond lengths in B structures obtained from B3LYP optimization (A˚).
Bond S0 (BN)
∗ (BA)∗
1-2 1.39 1.39 1.39
2-3 1.39 1.41 1.39
Table S3: Bond lengths in N structures obtained from B3LYP optimization (A˚).
Bond S0 S1 (BN)
∗ (NA)∗
1-2 1.42 1.41 1.41 1.41
2-3 1.42 1.41 1.41 1.41
3-4 1.37 1.40 1.39 1.39
4-5 1.41 1.42 1.41 1.39
9-10 1.41 1.42 1.41 1.39
1-10 1.37 1.40 1.40 1.39
2-7 1.43 1.48 1.46 1.43
Table S4: Intermolecular C-C distances (A˚).
(BN)∗ (BA)∗ (NA)∗
Bond Length Bond Length Bond Length
B1-N1 3.17 B1-A2 3.34 N1-A1 3.23
B2-N2 3.10 B2-A3 3.31 N2-A2 3.23
B6-N10 3.16 N3-A3 3.15
N4-A4 3.21
N10-A14 3.31
Table S5: Bond lengths in A structures obtained from B3LYP optimization (A˚).
Bond S1 (NA)
∗ (BA)∗
1-2 1.41 1.41 1.41
2-3 1.41 1.40 1.41
3-4 1.41 1.41 1.41
4-5 1.41 1.41 1.41
5-6 1.40 1.39 1.40
6-7 1.39 1.40 1.39
13-14 1.39 1.39 1.39
1-14 1.40 1.39 1.40
2-11 1.44 1.44 1.44
4-9 1.44 1.44 1.44
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Figure S3: Difference density isosurfaces for the exciplexes.
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Figure S4: Isosurfaces of the principal donor orbital (HOMO) involved in the (BA)∗ transition,
each plotted using the same isovalue.
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Table S6: Summary of functional performance in TDDFT calculations
involving acene exciplexes.
Functional Absolute EB values Do EB values increase monotonically Potential energy Naphthalene monomer
with exciplex mass? surface agreement La–Lb gap (kJ/mol)
B2PLYP Overbinding Yes Good 28.5
B3LYP Overbinding No Good 7.6
BHandHLYP Mixed results Yes Good 7.4
LC-BLYP Underbinding Yes Good 33.0
LC-BLYP-TM Underbinding Yes Good 31.1
LC-BLYP-TD Mixed results Yes Good –
ωB97 Underbinding Yes Poor 27.8
ωB97X-D3 Mixed results No Poor 24.8
Expt. – – – 45-70a
a Ref. S1.
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